The present study aims to adapt and to standardize the MDRS in the Moroccan population. The Moroccan Dementia Rating Scale was adapted in Arabic and was administered to 192 younger and older individuals without cognitive deficits (96 men and 96 women) whose ages ranged from 18 to 85 years old. To investigate the impact of age and schooling, participants were classified into three levels of education, and three age categories. The results show that age and level of education strongly influenced the performance of an average of 124/144 of the MDRS subjects who were tested.
Introduction
The Dementia Rating Scale "RS" was developed by Coblentz et al. in 1973 and was taken over in 1976. The name was changed to Mattis Dementia Rating Scale (MDRS) in 1988.
The "MDRS" is correlated with conventional intelligence tests, with conventional intelligence tests. So, it is considered by many researchers to be a tool for research and clinical practice at the same time. Easy to apply and brief to administer, the process lasts between 30 to 40 minutes for patients with dementia. It includes 36 tasks which are grouped into five subscales. Each task aims to assess different cognitive functions which are: attention, initiation, perseveration, construction, conceptualization, and Memory.
Method

Equipment
We translated and adapted the MDRS into colloquial Arabic. It was later applied to healthy subjects individually, in the order prescribed by its Author (Mattis).
The Moroccan version of the MDRS contains 5 subtests, to which we made the following modifications:
In the subtest "Attention", the letter "A" of the item 30 and 31 has been replaced by the Arabic letter ‫;}أ{‬ the other Latin letters have also been replaced with Arabic letters. And, in the item 34 of "Word reading", all the words have been translated into Arabic. The figures were moved to the right in the items "construction" and "initiation". In items 23, 25 and 26 belonging to the subtest "conceptualization", similarities have been translated into Arabic as well as the two words of the sub-scale "construction" of the sentence in item 28 in the subtest "memory", the subject is brought to name the King instead of the President, and the wife of the King instead of the Mayor in the item 29. And in the item 32 the sentence to remember was also translated and adapted, as well as the words of the verbal recognition of the item 35. We kept the same rating for the total score or for the sub-scales.
Participants
This study focuses on a sample of 192 Moroccan participants (96 men and 96 women), classified into four age groups (18 -39 years, 40 -59 years, 60 -69 years and ≥70 years) and three educational levels (3 -6 years, 7 -10 years and ≥11 years). Participants are at least 18 years old, of Moroccan nationality, and have at least three years of education. However, we excluded anyone with disorders including hearing, visual (or engines), (history of) psychiatric, neurological, depression, substance abuse, hypertension (HTA), or diabetes. All participants were selectedat home, companies, factories, stations, and associations.
Results
We identified an average total score of 124 {±4.64} subjects with an average of 8.64 years of schooling. We obtained the following averages in the subtests: 35 in the subtest Attention, 29.8 in the subtest Initiation, 35.9 in the subtest Construction, 30.6 in the Conceptualization and 23.4 in Memory.
Effect of the Educational Level
Less educated and older subjects scores are lower than those scores of younger subjects and of subjects with higher levels education ( Table 1 ).
The most affected subtests by the level of education are: "Initiation" and "conceptualization". We note on occasion the difference between the two groups While participants having a level of education of 11 years and over, received a total score of 130.29.
The most affected sub-scales by the level of education are subtests "initiation"
and "conceptualization". So subjects with educational level of 3 to 6 years scored an average of 28/37 in the subtest "Initiation", and an average of 28/39 in the subtest "conceptualization". While; participants in level of education from 11 years and over had an average scores of 31/37 in the sub-scale "Initiation" and an average of 32/39 in the subtest "conceptualization".
Effect of Age
The young subjects exhibit higher scores than the older subjects. Those aged 18
to 39 had an average total score of 126/144 while the older participants of {70 years and more} had an average of 122/144. Therefore, the effect of age on scores is remarkable in terms of total scores as the level of subtests. This result means that performance at the MDRS decreases with advancing in age.
Effect of Gender
No influence of sex has been demonstrated in our participants. Both men and women groups had an average score of 124/144.
Discussion
We obtained an average total score of 124.64 {±4.32}, in subjects whose average years of schooling is 8.64. The main results show the influence of demographic variables on the performance of subjects to Mattis. From a descriptive point of view, we found that the more educated people get higher scores; Thus the most important difference appears between the performance of participants with low levels of education (3 -6 years), and subjects with a high level (7 to 10 years, 11 years or more).
The total score is often influenced by the level of education: The higher the level of education, the higher the score. This was also demonstrated in the study of Markopoulos et al. [3] , in which the average age of African American subjects and subjects of European origins was 76.5. Then Chey et al. [4] conducted a study of standardisation in the Korean population. Also, Letenneur et al. [5] demonstrated the impact of education on the performance of the tests short-term memory and long-term declarative memory. This is confirmed by a Senegalese Cohort with Kamadore et al. [6] which shows that the prevalence of dementia varies with the level of education.
Our participants with less than 6 years of education had an average total score of 118.3, while those with more than 6 years of schooling had an average of [7] , confirmed the effect of education on the total score. Indeed, participants with educational level between 4 and 8 years achieved an overall average of 127.2, and those with 11 years of schooling had 131.86. While the most educated with 15 years of education had an average total score of 137.5. This influence was also found at the subtests, mainly the "Introduction" and "Conceptualization" where the subjects lose more marks. And the difference is more apparent among participants with education level 3 to 6 and 11 years and those with more education.
Age also has an impact on performance issues, since young subjects had higher scores than older subjects. Fact reported in a French study with Disarranges et al. [8] involving 60 healthy subjects, aged 56 to 93, divided into three age groups, shows that age has a significant effect on performance, highlighted by tests of explicit memory, by Launer et al. [9] . These results are not supported by Foss et al. [10] and Scot et al. [11] , since they have not found the influence of age on the performance of participants.
Unlike age and level of education, "sex" could not be identified to impact the scores of the Mattis. Observations also cited by Haugarvoll et al. [12] . By Cons, Chan et al. [13] But these women were generally of a lower level of education, and a more advanced age;
A U. S. study by Adam et al. [14] on the elderly (61 to 94 years) living in rural areas shows that the performance of women in the MDRS is higher than those of men; This fact has not been reported by Brian et al. [15] , Lucas et al. [16] , Monsch et al. [17] and Smith [18] because they did not include records of gender on performance; Also, no influence of male and female was found to be included in our Moroccan results; since the two groups of both sexes had an average total score of 124/144. Our results are consistent adaptation studies discussed in the theoretical part of this study, where the effect of demographic variables on the performance of the MDRS is also described; Descriptive data were analyzed, with the effects of demographic factors on the M-DRS scores analyzed with the initial sample of 192 participants. Spearman's analysis yielded no significant educational (p = 1) or age (p = 1) effects.
Various standardized studies of this test are based solely on elderly, unlike our sample, which includes different age groups (elderly and young subjects). So we are contented with elderly participants in our comparison with these studies, for example Korean participants [4] obtained approximately the same average as our participants. The Korean subjects aged 65 -84 and having over than six years of schooling, had an average total score of 127.8 and our participants having the same level of education had an average total score of 125.9. Otherwise, World Journal of Neuroscience
Chinese [19] , Brazilian [7] and Argentinian [20] scores, appear to be superior to the performance of our participants having the same age and level of education;
Our results are consistent adaptation studies in the theoretical part of this study where the effect of demographic variables on the performance of the MDRS, is also described as well. In recent years, studies have indicated that cross-sectional normative samples of older adults in Mayo's Older Americans
Normative Studies (MOANS) represent an admixture of participants who are cognitively normal and participants who have developing neurodegenerative disease, which can theoretically lead to a reduction in the clinical utility of the norms [21] . This cognitive tool was also administered in the illiterate population in Brazil. These results showed that illiterate people performed significantly lower than their literate counterparts [22] .
The normalisation of the MDRS in Morocco, thanks to its adaptation, will permit the use of a new neuropsychological tool which accounts for the different demographic variables for our population that are essentially the age and the level of education. Moreover, the validation of this scale in the parkisonian patients or Alzheimer's patients will be the issue of a future study.
Conclusions
The Mattis dementia rating scale was adapted in Arabic and administered indi- effects. However, from a descriptive point of view, we found that the most educated and the youngest people had better scores. We obtained an average total score of 124.64 {±4.32} in our population. These normative data will help avoid overdiagnosis and improve the accuracy of the diagnosis of dementia in Morocco.
